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(Ants r^>i/^ w jk. jv^ cfob A c & r > >, J£ 

*i^u/^Jf L J*r ^^L/'» 5 lA^,>L ^ c,t/ Islam) 



< ' '<■$ '^' L/ &&? ' '£ & &* 1 i5fc^ ' ^'^ Ly "if Jif ^ ^/ 
2LU ^>i_ li ££, > /^/i «^- ._, iTo'^ iiV J ^if 3*> c*" ' '</>> 

ji^i l/i^~ Lf*»« w^ w i^<~ l*^ i/< 'w? 3 Au^Jt- 



ft- d;A c- Jt^ JU (/(Rehearsal) JjZjJZ <jt u \$jg % 'j/ 



^ _^_ i*£ 

-J* 6-'/ 



J;[P ir -Q'x' 

j}l"P't ~^£> f'-Jt J*<L J*«z- ^L> (Greek) J IV jU* 



> f : Ul <F£- \f*'u2 '^r <=—** (Philosopher) kti^r^^ 

Ifcj/ > j l ; ^ ^ ^ u t/i ( G*<JrA &- ra») jfeji. f &f 

W 

(^CT t/tJUv^.lf Jfo^_ ^/m (Sophistic / Sophist) Jl^V 

*&$d s \£/w </'<u!~ ^rH kAT^ k i/^i^Wf 



W 

js\£- (Mediterranean 8«a)Vi^«J|/ J; r ^'<py)^y^ 



\J\y JV J/^^l jj^\S ' <f- (Adriatic Sea) JV'/- ^ liV/* 

< JV li/^ l/»/2£ *£_ I sj cJ^J\ j b t\J\ <£- f»J tfr >£- (Italy) 

_£_ £l1 jitfy/f^f- (Athens) ?*\a&J\jbtyltj>^C\i 

K&\ft *>/*<*- &fJl \£&\J\¥\, (Jonah)»LV i^flp J&U 

ji\i-tL<L &# t J>J'iftj£^ i WkJi &/*>-$. if iff) c- r t 



~Jt2L (Democritean) tf&fyCtfj'ljliSv/l 
JZ (Stadium) {J>l£/&1^J-^ / >^J'S(^ > £>J'£^ 



A-^ IA y (7;cr 

*" kA/* 'f- &« "=- 6j J^ *** ^'^to o^ U* fail fyfe -^ 
: ^V U: Ct>fj% «: — S** fai tf 

dt/^faJd\$uZL.fJ^J\^Jh>f^^>* 



Jtfiftf^-iJ! *&"£- U£\Xr» k/-U? (J^t-k j^Jj'j. 



cKu^Zl Jew, jfa/£ t/i -J^ii c4* <c^« d> -^ 

-utzf "ttf^*' yljA/ 1 



if Jtf ' i * u> ( /^ < if £L if J V ' C J*U & b£t*<L. c L ' ^ 
si <l. JU J^ c JPj > 'jHtjJ»\ if" (Geometry) ^M ^ - r 



jys \f'si '£- oW C^J. Jl (Astronomy) ^>. fe- gfit^sh _ r 

fc- jUI cJ»-c£ ^l^yi ^_£w tf&jie- jChWfO „& 
-f- Jlf V&£i£ (Arithmetic) w U^l 

iJL,fajJj Sj\s <C rf.sfjl A turf's & &< JUJI J Jl/l Jjfi j yjl 



i ij^-jjl 4J* Ui-AjT Lgj iLiju-j (Ajj-laJ rt£U_*tf 

hj\£ j~Oj} «^l JwiLi-J *0L£_UJ| *lij£lj 
cJUJu jUt&»wai o _*?■ «J> JL_*_J 3u>L^a-« tSUjJjt^ 

/>) Ji^i A £ >#} j j J £ u ^ .^_ c/j^*! 4/oi ^ j^ 






fcW^'^/J^ r\ 






t^'f- C? J^>( jiWl i&£ jAiV-fc^ j^rUAf (/) 

-1. I** J^i^ U iSbuS^ftff l£) u> 
tftjifh>i fa jt lPl/^Su^ ** ^ &2f?iJ* tylfibjl 



>j U ^ <£ mWvj I j^SL J%/ tfj \J I J i i c) I L. J>h ^ b£r* "--jr 
J^b^hf.^tL \<z~ (/\z_ \$/?J*ii (Mathematics) tfV f - r 

J^J'wttr^t/^i^^f-Aj/y^iftUjJ^ui^^ 

_^(^^y^^»iLjf^^^f-^lft/^£ 
L_ L^.^ l/uC ifij fat f&£j*4- \j\ «z- (ftief ij*<£- 3* 



d-n \$J&J\s£. Ml f*Jt J$7 {yO<L Ml J^/jj&'m - r 



. \jA l$>i j l^ JU- UIS* .A^ij c~-J ^Ji jiJbty jj 



?£. w t if Uk. c/t/j n T ^Jjjj r r 



fe* JfcT tf?^ ffi/Q V&Z-ljf<& t j£M Sj*f£ jf\i ^ r 
fVUtf^L^C^ Ji^i»(^l/i^ fUar^^U^ 

ir ' | lw^ : -£^ l '-^ ii,| OV- 



t&y t^k. J J) wffijJi 



ra 



^\X'A' 



js\-\jt2- tifd^M jt2-\?J1 j}££si?.Z. VZ- T/ s/£V U 



t3r?^5 




? j_* ^-^ ^^r j :^_ fUljCf-i^Tf Stft-k/dPiSxt-ufcr 

m m 



> y i C^*h«j \p-h^-<i- \f\ft r^c) %?)*&*»*-& fPj* i 

iktsZ $<* yj*i- ~*M ^fj'-Jt J_% as'.jtfej&ljfl 

\/sjjs\ ^bL Jj%£5**j£>>&? i 2-&$e} f * Uso** 

£ <Ul 2-; d% *># J- d[y Sd£ 2-f\$S\£ j5 *&& 

oA^L^c^fife J/) JjJ^ 1 ft-S6±"Sd\> 






i. 



?LJf\Stjfy&-*J\e djTAj i^l. jlu? l tf * &_ /tg u>i< t&. 
-£- [f**\j>L S*-fl4t fa S& U 



\j£*-x^£~jgf fen ^v jsifjt)d& \JPlL Xj ' >/ <> ; ^' f- 



, few jib &\)f I rVjs i c- 
Ou- /jj£ w^-^ Su^f- <£ ^ lfk»i *> sJ €( \j~d^' <: i/V -** 



ZsJ>{f\ «f- t/^Afuf. $y0U*Jfa jf^VnL tftf&jjt 
h}tf<( t A<-A£rf<r(&V$ J/rt *l/' <* (Intersection) 



JUS" fUfV^L< fa tJbfJ^V^ 

9 j j? ^^i ^ jj6f if-^tjii fatf-A* tj±>y£ cf*j3\ 



^/^ (Atoms) tf/ll 2J2I (£«//?& dtf^jf ' ^ i>>* ' 



tide- (bf &X*fc J^t^ (Jjg-^i^ ijy-^ » i^^'.^'^JV 

S0&')Jl2lJi £-&{$/[£ •*£-£-& \Jr*J?£ {Matte r) a 3 ' L - 1 
jf's j£\5/f<C- tOf^S* $*j**&4 First Sketch of Picture) 












Cs^fteU+SJ&jSr^Jtith^ &Jl*£j't8h\}rt fJi$ - 1 



f*j»*c- &£»Zf J£>v£. £F-u<: z£{f'( )> J:>7.j)\ >i f i ?/j& 

t< S j^ u taf (Atom) fojZiSz/l/{Sjfa»Z-£- J% £>^ 
, tfjji J$H7J<£ \Jtfj\4l fjlf% if ■ J ^^ 



it JuAi 4i^aJj <<j-AJ <ui Si$<^Jf\ jir- t 6^^/' £ ^0\iL^ 



L C^^- tfjatfC^JCj* tf&yifyiJ't- %> tin* l>v J m J » » J Ik 



_ l/? J/^^y^^i'/'^^' J fee/* £J-£'g£ 



\jfut J/jS \f-**r. JtiMj&^v'osh^^ ^jtjlt-x 
^ 2L t/( JlPi")^'^'* J^ijf^ iC^i* Jv'l> V k^ t 

£. \*"j* Su* Jft <=- ; I s ' £ C^- Su* c£f* rfja\ Su* 

, Ji. fi£-?tf£ i^U CJP&Z y \JfcL 



tflJclsc^iOiSZe- MjJ*6je$9jJlj3i£- \fi^£-y?.)~?.) 

Jl 3 c*£*' tfy<?« J'i- * «?**<= * fc"*i L^/? L yifc 0>" « tf*Lx 

\# f/J&>™Mffr fL ffZJui* Jlk 3/«* 

ffrf^lfi~tfl#/(^}&jy*jsi^&ji**lljrt)w£&tj3l 
fjft^£j&/tj*l-%^£JfcHM\&3$jC\f/ &\jij\0 



fa &f±)&ji1&l$\ jZsv^Ji'cJ) fi-AfJtr'f^t-* 



af:»j!/!jL n^j. 



Ut^f^U#^$£m7.jC\fut2-fJ}b)'dFt&tff i 



Mj»> <SA JiisJ-^ 






fl$ib$f* *£>&/<$. dy^Ul- [$"e>M"A?u!?fl$i* r ** 

-^ J\ i,u z it. if j u tit ^ii a jt> u i ii> jv <£ a/ 

/* c^ i/j*Jl^ <f- Jrf ?$J\s£ *JrVtsJ* h}J**S 



ijijvii J^* f*g Jf» Jo j£ y & Jvit Juvi ^ -/ J^* - r 

Jji X j* ^/^ (*u?» i .^ iky: £"i ^ \$a& & i ^ -^ 
$ i jt jf^j y w/j l a 1 $ t* & * J l>^ ^ >j J*V' i/vJ ~ ' 



>£s lCjU?l « Ju*'l ^ <=_ 1/ Jfvlg ^^»^" ^ JrL Sfl ttJ 

J U**f (jA> U&a if- f*J U4J- <£ ^j^j^Lu^JU'IJW* t^\Sj»/ t 

-f-d^^^^^Ju&ijJt^f^.J^f-J^ 

lT*L J^t/xJ^ *f- JV6t>'i i% J^Jy^ jy» 



i/ifl*q- *//c- J-^'tJ 7J<tfte U-j&CdJ * jt 1_ /J j? J/tl 

<£ ji ,£ \jJ\)$\S- w<£ L'jtfJ ui'i yi-U b^i /i-' 
j u iff j IT j! JjK^I ^ &J* 

JUvjf^ JU j£ JjK M /jT* l^2~ t/U^ ^ J*? «^ ^ y ^- ' 



-^<ftxj*^ 

^& J x>dzJiSu£&xu&*sJ , *<£ ^SM^f'&ff^ r 

J$itx^£^ij&^*{x\J?&^\)\*»}(LJ!tyj&£. 

(?£ it y l Jjt? ji c^#^ t/Uf- J*\ 2. ^ r| y t* J- $£ *>"& 

u^&jL9£^Wi£&Ju£^JhCt&<&uffo 

y l j: *z,jx*<jifusf*<z- iA if-^^J'h,^ Jjk f?J^^f 



y AfJ* J, u £,A/ ( t£ (iy:^ £^i (i/rir j^ ji \ihtfjh >ZjM 

9)jX j£jt f£jtf\SJ)L \j£*3>fj\fi} fartsjifc- Ul tfyjjS 

•^- fcrf A J/r^ JAe- j/^. A c^ 
£- £-/}) Jfl **%wy*,«l Jjrf ^> J^. fof (# Jlrv Jit; :-- ^ 



^ \J\L.fj}j&^\di\J\(l?*&?[$&A J &f Sx &$i* -' 



J\) iC J- fit J ifc i ^ c/lU ^ l^ 



Jti,,LiS<£i)J]&j 



H 



Ac. fa*]*} 



oJ'o' ' £- '£ <£- jdji/A r & ^w 1 f 1 ^ S<- if & ^ J*\Jv 







jCtfJ <£- I V; Ll js/**! &*J*l£- t^/*^i &MJSt<£- \$j*/* V I ii fc* 

-L jf le* J*l J^tftj, I tf ftrfVZl (/I 



iS<&jiJvJ , &<u^ts^fy^^&A^wu t (S i &AMf 

ft&&Af t &*d£&&As\r*&&S<£&\f m \£/ > ty-e- 
t !<f-*bf\fat<JWL-\fit&&As\r 

£W[$A*»&dZjP&A>fy t ^&&hJ&\£^(W 

-9A>tx£ZJi^f*'tty&\<wfJ'fo<^ff>-r 

J/l t^e* &j** l <* ^ IfU jJU> l (/l Jr: y L : ^ J £l ^J/ ?^_ 



/ u r ' $*&*>?* fa ^ & &'*A ^ y< ^ v h,) ^ &* 






-^ 3*Jtf iy\ ^/V^<f- few J^fjr U < fc* uSiA 



fjrjftz &c J/>j*&>ut § y^ If? J. jf*J*3 fi 4 k »/lfi 



jj tf/»jt\*L. ft ^(f?^ & UsfOsf' \fj* li f"^J&- id ft i 

% i/j:± i ; (/"lir^i <*- ft t X=V U/* JV i( fe* v l) ^ f <^? 



-^ J p if t irLr'tf- J* ^ i ^ ^ j y t-ir ^ ^ u Ji-*rv?g 



jrfj 



*^f?6^fuidi^J~cz AA Lj\iJ^^yt£^ 



-7^1 JtA; *-£^ J hs \^jm\ 97 £ i 
^>lTu^ J Aj Jl^T^ 3 r J; U J^/u/jL (Xj>y u n < ^ 

-^ U^g^J- Ci\}\^J J^/S% J*\e 

ut <-/(j> • Ji> </»^< J^^ w £i j/7^ l J% 41 *j> 

: Jt> J97 £ 1 JiyAj L^ fcw w£f if< tall p£>wJ> ift-jfjil J>> 

7^)^y^L>rJ^u^j^ L r J ^3/^^^uV'<^/V l 



L./^l\/^a l^Z ^y^^yr £ JtlkJ^ : JL'7 J> 
Ji fog i3 $1/ J>/<£_ J^lf s£i£*h}<J s M&-<r &/ 
f- t/5 ^ r| Dy^ J 1 - & dv/ Jw /JAjI Jj> lA/l sv I? I tf'i 



jlXj* AT J\)tf~^ 

tA &f^> fu*£«r fa? tir (A/U (S^J- ^ f^r : -* ^J 
t/(^ c/1^ ^ c^<r T* J^Jt *w/"T i}> £,lj?( J/^ J^^* ?c^v3y> 

.jJUji y^%L ^j j^C^^vi^/ 1 J/^ ^jyi>f-tlV 



^/u/^^^^JtAc^;^'i-if^J/<^" -f 

-<f_Jlf J^O^* 



&£ ^ j£> J>„ ^JU jffcj J>>/£ L o If Sj^'Jj 2L If 






-J? 






) \J> i Ju*f<f~ J ^ *£* ^/^ f<i- i/'r^W < ^ mC$/U*\ 

L y «• mm | 

«^_ fcH mJ^'Jl'mC J>U ^JUJtf&j'&tf \j£*/mL {/' Jjl fcjl 

J^ tf J ir V^ ^ Jy\ji glj fxf/sfsji I fctf »* fo<< L*y: J5*j ^ J> 



i/i«^. u^uZl ^L L.x(*i£ )js*L- t'j: Jl>£ fiu-r 
teJfSi 4- 1/' *f- 3* i/^U* ^ -f/i^ ^ t- if J4 ^ <L/ 



^ 3 \Js &{{ t kV J* Sj y£ ti *J ] - fen r-A v &>- ^ *3 i ^ 

t t 



/J?y*t* $<^ tM t^^z: uftjii^ r^^: >^ ? 
^/W>r L * ifi/»^ for utf is>u»(/j !^>J( < bf ^ ufjcj?' 

^ h fj L) U ^ for fjKyfc U l£^ <^>lf ' *£- for^JyLtf V-^_ 



J«z- 3*J<z- iff^c^/c^ \J^/ii «z- Jut- jfteJc- 
- br \j£\£/o ^<2- If x£ ^ 7 It. If* ciJ'/%-3&O f 






Jx\jsJi?$i 






•J* 

u >'i j zi si w u//i>< ^_ ^ ^ tfli^ifj y& \$/s>c- j *j>Jft 



-£.&■ 



^*J>^^ r :,li?(. 



<£ u* £/# Jl at &4 ovJ*iS '-f- o»V(j£ i^IAc ^ 1? 

* te^* ji^vi^ y fe.u ^ j^ ji ^ <^u bX2. £ 

u^^^^^JL-rLr^^'^Jtr^^'f^J^^-^ 



<L-\?X Jjt j^$jf\ {ft \5/-»Sj£[Xjj.^^,j;\{f!tj£\uf* 



J£y}£- tfTj>\ ,<z- ^tu \S&x>jl£ jtfijje &£ji\<^% 
<S*f7i$Jm\ yHsuf^jp (rc^Li^«ij^/i :jjy» 



SU<£ <^ Or £lj d^ J ^ J^*' lA Z-W£ zVjf.t- $7. 



st if'WJti ^J^^?. J^bjeti difj)£. QijSJfrJtfsy-^Jf** 
j*M$i-)lsj) L J9^t3 <Lk>£5<*j Uf J>> Su>Z jAj *C v O 



J\ J^'^> U (Plo I e mee) \fr& -\J*2L />/<£ \JS<L-J&>&$ 

^hflyt if/ [f*c- Jj^fbJ\sf&\ c^ >-< & \af$4*J$fij* 
L fW*J0fi u> j^< Jj s fV^J*&- h/A if/ br ifjst 

6u*f£ \$j&^&*ut±£z~2 J^vM^ % Jin; 



_i^^ wiU^i »/^j hS^.A vjl *z^-^; fiA^ i&.AJ <\J tc& <\^h 

'&\&?.g-j \)j Jjiji-J: <jtu?rw i/JtoiS*- *2-b 6/» 

(J$»\s)U^^/ji(J]9ik^^&J)fU&J'Miy&j 
jvI^^J^.A wJfrA-t- /jW-i -&/JM-* 



_^ tAy Mi, 41 j? ( jA l /*! ^v^-w ^ ) 0*1) \s» w-v 



k/jJ'$i^£*^Ji$i)iy$<j$jiJsJ'&f\/ S jj2j$jy 

jyV< J; c \j < ^/i &> Bjjiv F<=_ j/%sl tg j (A/jj Jf) j£ Ji^" 



^ A\Jt Z^t Jtiii If Jiff 3 J/ji \ e/fc-fiA, U J^_ lTltXT^- > 
c/ 1 l£ jx j>(5 j! u ^ u^> Ji^J J^ji^fjt-*^ Jl> jff ^ 

fV«K i^Kt. l/l ^_ ^ i* bf a Uj i^ i/(jy k- '^ dc^^ (A. i 

\ff-t- titf'X fcJljZ&l hj*> $Ji c) */_ ^r J^ J-XjI J/- r 






lPSlI & JU 9)<J!& \sj\$c tiLfJjt JJZ <J<t>JJ> Ufth i^jsi 



<^A L \jj\r~ flutter J^UlbJ'Sor'ix \$3j*ftj$tjt J. 



tTt/' ( c/ 'X )<^ i/Y tfiP-<r- ^ J K£ tttfc «-»'$- -^ 

L- b J> LUU, ^ fyO^U Ufw<£- &/K4 U » 1 i^T <JiJ)?^ IX^j\>- 



C&iLJisii i*a Jy^^^ 

f J?»J wU jt ^ f«L- t"j#tfjz/S£ £- $(2 ^ (Planet) ivU 

^\fj~L J/^.1 h/-* fyr-? t/ t jjr } j\fr_rxbJ fa 

jBi^/ji <e-t'j#C%sdlr ?/& \j£ iftfijji I \/\s si (Star) .v > 



<jjJ lie- ^J»0'±Jj2 0* Jk S\f/l -<f- ™ 9J ^ ^JiJ^- 

»J/*-f- mIJ c<* jf> \So*&fq- I* iscfrtf- &\H&\$j*t \$ 

/ i-Si/lt j i j $?JCi>7 vj i l£ Airy jf tffjs/fe I Ju l*fi£ k* 
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